One of the key success factors in video game industry, including multiplayer video game (MVG), is the user's continuance intention. The MVG industry runs in a highly competitive market. Users can shift to another game as soon as they discover a slightly inconvenient issue. Thus, maintaining the user's enthusiasm in playing MVG for a long time is challenging for most games. The solution to prolong the users' engagement can be initiated by identifying all factors that facilitate the continuance use of playing MVG. This study applied uses and gratifications theory to examine seven variables (enjoyment, fantasy, escapism, social interaction, social presence, achievement, and self-presentation) and the moderating effects of age and gender on the MVG continuance intention. The data analysis and the model development were tested based on Partial Least Square method using the responses of 453 MVG users. The results revealed that enjoyment, fantasy, social interaction, achievement, and self-presentation significantly affected the continuance intention of playing MVG, with enjoyment being the strongest variable. The result also demonstrated the moderating effect of age and gender on the relation between independent variables and continuance intention. The results and findings offered additional insights into the system development to enhance the information system application.
I. INTRODUCTION
One of the most essential technological innovations that have been integrated in human lives is information systems. The information systems have been utilized in almost all aspects of business, government, health, culture, education, and entertainment. All variations of information systems are classifiable into utilitarian and hedonic information systems [1] . The utilitarian information systems provide goal-oriented and focus to user productivity, whilst hedonic information systems emphasize the entertainment purpose. While the utilitarian systems have dominated the industry evolution, the development of hedonic information systems have risen over the past few years.
One of the most developed and widely-used hedonic information systems is multiplayer video game (MVG). This game rapidly expands as it offers entertainment, social interaction, and economic benefits. MVG enables multiple users to play game at the same time in the same environment and involves cooperation and/or competition interactions among the users [2] , [3] . People play MVG for enjoyment and relaxation, to fulfil behavioral needs related to achievement and competition, and to earn rewards and incentive benefits. As the internet and social media technologies have advanced rapidly, a large number of multiplayer video games have been released and the game publisher have shifted the mechanism of game play from pay-to-play to free-to-play or pay-for-additional features [4] . Some examples of popular MVGs are World of Warcraft, DOTA, and Mobile Legends. The number of online game players has increased at a rapid rate as well. This situation has led to a competitive market for online games, especially multiplayer video games. The users or gamers can shift to another game as soon as they discover a slightly inconvenient issue [5] . They may change to another game because they simply want to try new game experiences [6] , they find unresolved technical problems (e.g., error, flat game scenario), or they perceived that they have finished all challenges in the game. Therefore, keeping the users to play the same game for a long time becomes more challenging for most games. The solutions to prolong the users' engagement can be initiated by identifying all contributing factors that facilitates the continuance use of a system.
Previous works have examined the behavioral factors that influenced the acceptance [7] , [8] , adoption [9] , [10] , and continuance use [11] , [12] of a system. In the case of multiplayer video games (MVG), where the game play supports individual achievement and includes social interaction between players, it is appropriate to examine the gamers' engagement based on uses and gratifications theory (UGT). UGT is a sociological theory that describes why and how people actively seek out specific media to satisfy specific needs [13] . Recent works have studied UGT to analyze the continuance use of computer-based media and computer-mediated communication [14] , [15] . Based on uses and gratifications theory, the motivations to play MVG, the success of playing the game, and the gratifications achieved predict the continuance use of MVG.
To develop a robust solution for user's engagement problems, this study aims to identify the factors that affect the continuance intention of playing multiplayer video games based on uses and gratifications theory. The output of this study could provide recommendation for the game developers on how to increase user retention and loyalty. Additionally, this study assesses further the contributing factors by considering multiple aspects and explores its relevance to the hedonic information systems field. Research on the continuance intention of MVG may also have implications for increasing the success of information systems in general.
II. METHODS
The continuance intention of playing video game is affected by three gratifications, i.e. hedonic gratification (enjoyment, fantasy and escapism), utilitarian gratification (achievement and self-presentation) and social gratification (social interaction and social presence) [5] . We adopted H. Li et al. [5] approach to examine the contributing factors that affect users in playing multiplayer video game in the following six steps. The first step was determining the research model based on uses and gratifications theory, as presented in Fig. 1 . The model consisted of seven variables, i.e., enjoyment, fantasy, escapism, social interaction, social presence, achievement, and selfpresentation. The users perceive enjoyment when they can enjoy playing the game and interacting with other users. Fantasy allows the users to carry out activities that are not possible to do in the real world, such as transforming into imaginary characters and possessing magical abilities. Next, escapism allows the users to be immersed in the game environment to escape from the stresses of daily life. In the case of social interaction, MVG is considered as one of social places, where the users can develop social relationships and receive feedback from other users [16] . MVG also facilitates the communication between users via synchronization messages and other communication channels to denote social presence. Achievement in MVG involves challenges in the game-play that motivate the users to continue the game engagement. Lastly, self-presentation facilitates the development of self-image to others.
The methods continued with constructing the hypotheses. Based on the research model, this study applied the following hypotheses.
H1: enjoyment positively impacts the continuance intention of playing MVG H2: fantasy positively impacts the continuance intention of playing MVG H3: escapism positively impacts the continuance intention of playing MVG H4: social interaction positively impacts the continuance intention of playing MVG 133 H5: social presence positively impacts the continuance intention of playing MVG H6: achievement positively impacts the continuance intention of playing MVG H7: self-presentation positively impacts the continuance intention of playing MVG This study also investigated two demographic profiles, age and gender, as the moderating variables on the MVG continuance intention. The third step was collecting the data using online and offline (paper-based) questionnaires that consisted of demographics profiles and behavioral questions. The questionnaire was developed based on uses and gratifications theory instruments. The behavioral intention and all exogenous constructs were measured using 5-point Likert scale, i.e., strongly disagree (1), disagree (2), neutral (3), agree (4), and strongly agree (5) . The recruited respondents were gamers with a minimum age of 18 years and had experiences of playing at least one MVG. The data collected from the participants was processed further in three phases, i.e., data tabulation, evaluation of the measurement model, and evaluation of the structural model. The data tabulation portrays the demographic profiles and described the respondents' answers. Evaluation of the measurement model tested the validity and reliability of the constructs. The last evaluation checked all data against structural equation modeling to determine the acceptance of the hypotheses. Drawing on the structural model evaluation, we analyzed the results and proposed recommendations pertaining to the users' continuance intention of playing multiplayer video game. 
III. RESULTS
A. Demographic Profile of Respondents A total of 465 respondents participated in the data collection, but only 453 responses were valid and included in the next data processing. The majority of the participants were male (71.7%). This gender profile confirmed prior studies that reported the majority of multiplayer video games were male [2] , [5] . More than half of the participants Puspitasari, Syahputra, Raharjana, & Jie Journal of Information Systems Engineering and Business Intelligence, 2018, 4(2), 131-138 134 played MVG few times a day (60.9%) with the last playing time was less than one month (83.4%). Table I presents the demographic profile of the respondents.
B. Evaluation of the measurement model (outer model)
The evaluation of the measurement model consisted of validity test (convergent validity and discriminant validity) and reliability test. In a convergent validity test, the construct was valid if the loading factor > 0.7 [17] . Based on the convergent validity test in Table II, 23 indicators were valid, and 4 indicators were not valid. The validity test was repeated by eliminating the indicators with loading factor score below 0.7. The second validity test showed all indicators were valid (loading factor > 0.7), as shown in Table III . For discriminant validity test, the correlation value between two constructs was less than the square roots of the average variation extracted (AVE) of each construct, indicating a favorable discriminant validity. The reliability test was evaluated based on the composite reliability and AVE scores. The composite reliability checked the internal consistency, while AVE measured the amount of variance that is captured by a construct relative to the amount of variance due to measurement error [18] , [19] . The favorable reliability is achieved if the composite reliability score > 0.7 and AVE score > 0.5 for each construct [8] . Table III exhibits the validity and the reliability of all constructs. Thus, the measurement model evaluation was accepted.
C. Evaluation of the structural model (inner model)
The structural model in this study was developed based on Partial Least Square (PLS) SEM. To evaluate the structural model, the significance α was set to 0.05. Table IV presents the p-value of the inner model. Based on the p-value and path analysis, achievement, enjoyment, fantasy, self-presentation, and social interaction variables had significant impacts on the continuance intention of playing MVG (all inner p-value were less than 0.05). On the other hand, escapism and social presence variables did not correspond to continuance intention (all inner p-value were greater than 0.05). The second structural model evaluation incorporated age and gender variables as the moderators between behavioral motivation and continuance intention of playing MVG. The result is shown in Table V . According to the results, age moderated the effects of achievement, enjoyment, fantasy, self-presentation, and social interaction. Similarly, the moderation role of gender on achievement, enjoyment, fantasy, self-presentation, and social interaction variables was significant (all p-value were less than 0.05). 
A. Factors affecting the continuance intention of playing MVG
This study explores what factors influence game users to engage in playing multiplayer video games based on uses and gratifications theory. The inner model evaluation result is summarized in Fig. 2 . The positive correlation in H1 and H2 shows that enjoyment and fantasy motivate the user to keep playing MVG. This type of game is a hedonic system that focuses on entertainment, therefore it is easy for the users to sense the enjoyment, such as when successfully striking the opponent, winning the competition, or accumulating rare items. This result is in line with prior studies that reported enjoyment affected user repurchase intention in online shopping [20] , [21] . Likewise, MVG offers various storylines that enable the users to carry out activities that they cannot do in the real life and to pretend to be any characters (such as heroes, animals, fantasy creatures, celebrities, and soldiers). This finding in fantasy is similar to Kim et. al. study [22] that stated that fantasy is an important factor motivating the user engagement with an online game. In contrast with previous work, escapism does not affect the continuance intention of playing MVG in this study (H3). A possible explanation is some users play MVG as their occupation or to earn additional income, therefore playing MVG is part of their works and does not entirely cut off from reality.
In social gratification, only social interaction positively affects the continuance intention of playing MVG, as shown in H4. Users play MVG because they want to interact with other users in the game in various roles, for example as a competitor, a partner, or a mediator. MVG also provides communication channels and facilitates the community development. Interactions among the users and participation in MVG community may develop into a more intense relationships and could motivate the users to keep playing the game. On the other hand, social presence does not have a significant impact on the MVG continuance intention, as demonstrated by H5 rejection. Some users play MVG thoroughly for enjoyment and entertainment, thus they are not concerned with social attachment in the game.
The positive correlation in H6 and H7 reveals that the utilitarian gratification significantly influences the continuance intention of playing MVG. The main goal of playing MVG is related to achievement, such as finishing the game storyline with the highest score, acquiring rare game items, or defeating the opponent team. It brings the sense of satisfaction and the feeling of well-being. Longer game play and more accomplishments urge the users to achieve even higher success, thus prolonging their engagement with the game. This finding is similar with past works that mentioned achievement as one of the most important motivation to play video games [23] or online roleplaying games [24] . Lastly, self-presentation also motivates the user to play MVG. The game enables the user to develop a particular image that they aspire to be perceived for, for example as a proficient and likeable game player. User are willing to spend hours of time on playing the game to attain the desired self-presentation. The moderation effect of gender in this study is consistent with prior studies in online games [5] . According to the result in Table VI , enjoyment was found to have a stronger impact on the continuance intention in the female subgroup than in the male group. While in the male subgroup, the continuance intention is also affected by achievement, social interaction, and social presentation. This finding suggests that males are likely to be more engaged in playing MVG than females because their motivation is more extensive than just seeking enjoyment.
In term of age subgroups (see Table VI ), the result reveals some interesting findings. Users between 16 to 20 years old are motivated by achievement, enjoyment, social interaction, and self-presentation. Achievement in this age subgroup is found to have a strongest impact because the users are much interested in collecting rare items, completing campaigns, and acquiring higher position in the virtual world. On the other hand, users in the 21 -25 years subgroup are influenced by enjoyment and social interaction on the MVG continuance intention. These users are more likely to play MVG for entertainment and relaxation, e.g., to reduce the stress at work and in daily life.
B. Implication and Future Research
In view of the increasing advance of multiplayer video games, as well as the considerable number of respondents (n=453) acquired, this study offers beneficial contributions to the user's behavioral study in hedonic information systems, despite some of the hypotheses being not valid. The identified contributing variables on the MVG continuance intention can be adopted to other hedonic information systems and utilitarian information systems. It is important for other information systems, particularly business information systems, online commerce, and marketing systems, to ensure that their users and customers keep using the system because it determines the system success.
The first variable, enjoyment, can be incorporated in the information system development by analyzing user tasks and designing enjoyable user experiences. Likewise, fantasy draws users to utilize and to explore the system. Some examples of the fantasy implementation are emoji, virtual customer service, and profile avatar. The variable social interaction also invigorates the intention to keep using the system. Nowadays, collaborative and interconnected works have replaced the traditional ways to deliver superior results efficiently More software and applications are designed to facilitate collaborative works by implementing cloud-based platform, communication channels, and social networks. Users adhere to specific system to support their social interaction with other colleagues for completing their tasks.
Utilitarian gratifications play important roles in the system usage. The achievement variable should be considered in the system development. The more users acquire rewards, the longer they use the system. Some of the applications are giving away vouchers or gift cards for e-commerce users after they have spent a certain amount, membership tier and loyalty program, and releasing hidden features after users have acquired specific goals. The last variable, self-presentation, can be implemented in the rating system. Users continue use the system to enhance their rating for economic and social purposes. In resource sharing applications, such as Uber, AirBNB, and Gojek, both producers and consumers put efforts to maintain their excellent rating by keep using the system and providing better services. Higher rating enables more economic advantages and social opportunities.
While most of the results correspond to the goals of this study, a further validation is required. Future study should improve the data collection by involving larger respondents from various demographic profiles to acquire more significant results. The next improvement is investigating other moderating variables, such as occupation and income.
V. CONCLUSIONS
This study investigates the impact of users' gratifications on their continuance intention of playing MVG. The results of this study support two main conclusions. First, the influenced factors that support the MVG continuance intention are enjoyment, fantasy, social interaction, achievement, and self-presentation. Second, all three gratifications (hedonic, social, and utilitarian) affect the continuance intention in hedonic information systems. At the beginning of use, users tend to be influenced by hedonic and social gratifications. The more the users play MVG, the utilitarian gratification (achievement and self-presentation) becomes more significant as the users have achieved accomplishments that correspond to their utilitarian needs. The results and findings from this study offer additional insights into the system development to enhance the information system application.
